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Last N a m e
W e s t

E d w a r d s

Daoud

Parson

H i n e s e r

A g h a z a r i a n

S i m o n s

Romero

K r o p e n y
Number 1

N A 2 (4226)
3169

583

857

2319

1414

N A 3 ( 4 1 4 1 )

837

A d d r e s s
N u m b e r

1331
4645

3227

3545

4300

3220

3356

3601

Street
^ P r e f i x

E.
Street i

33rd
F i l l m o r e

G a y l o r d

Y o r k

Race

M a d i s o n

F r a n k l i n

York

, ; S a m p l e
; ' : ; : b a t e r :

8 / 8 / 0 2
8 / 1 / 0 2

8 / 1 / 0 2

8 / 8 / 0 2

8 / 2 / 0 2

8 / 2 / 0 2

8 / 8 / 0 2

8 / 1 / 0 2

S a m p l e r >
-Number - H :
3-90024-R
3-90024-D
3-90004-R
3-90005- R
3-90006- R
3-90007-R
3-90008-R
3-90009-R
3-90009-D
3-9001 B-R
3-9001 9-R
3-90020-R
3-9001 1-R
3-9001 2-R
3-9001 3-R
3-9001 4-R
3-9001 5-R
3-9001 6-R3-9001 6-D
3-90021 -R
3-90022-R3-90023-H
3-90001 -R
3-90002-R3-90003-R

Pb Result?1 (nig/Kg):
223
211
149
123
168
279
234
251
256
197
196
181
311
272
375
103
109
87
97
84
85133

217
330
224

As Resul t
( m g / K g j

7
14
22
14
20

241
120
119
141
31
25
24
24
13
23
15
9

1515
14
17
25
193
340
253

P b E P C
< m g / K g )

N A

146.7

256.3

191.3

319.3

103

100.7

257

A s E P C
(mg/Kg)

N A
22

241

31

24

15

25

340

N o t e s : N A - N o t A p p l i c a b l e1 Property numbers obtained f r o m M a i l i n g List database ( M a i l m g L i s L - m d b , "tblmailres* tab l e , "intlD" f i e ld)2 Property number not l i s t e d . Number l i s t ed in parentheses f r o m M a i l i n g U s t _ . m d b , *non re s ident ia l* tab l e , '3 Proper ty number not l i s t e d . N u m b e r l i s t e d in parentheses f r o m M a i l i n g L J s t _ . m d b , "non res idential* table.
I P I D * f i e l d .

' I P I D * f i e l d .
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P a g e lM F G , I N C .
D A T A E V A L U A T I O N C H E C K L I S T

MFG Pro j e c t No.: 010107x
Lab: Univers i ty of Colorado - Boulder, Co lorado
Lab S a m p l e Numbers: Not i d e n t i f i e d
M a t r i x / A n a l y t i c a l Method s: Soi l / Meta l s by W D X R F
Field S a m p l e Ids: 3-90001-R, 3-90002-R, 3-90003-R, 3-90004-R, 3-90005-R, 3-90006-R, 3-90007-R,
3-90008-R, 3-90009-R, 3-90009-D, 3-90011-R, 3-90012-R, 3-90013-R, 3-90014-R, 3-90015-R, 3-
90016-R, 3-90016-D, 3-90018-R, 3-90019-R, 3-90020-R, 3-90021-R, 3-90022-R, 3-90023-R, 3-90024-R, 3-90024-D (Col l e c t ed between 08/01/02 and 08/08/02)

YES NO
1. Is a Work Plan, SAP, or QAPP a v a i l a b l e ? Y
2. Chain of C u s t o d y Records:

Are the COCs present? Y
Copie s of the COCs were reviewed.

Are the COCs c ompl e t e and signed o f f ? Y
Were the sample s received at or be low 4 ± 2°C? NA

I n f o r m a t i o n not provided.
Were all sample s on the COCs analyzed? Y

Equipment blanks not reported in this sample s set.Were any problems noted? N
3. Was a p r o j e c t narrative ava i lab l e f r om the laboratory? Y

Were any problems noted? • N
4. Were all h o l d i n g times met? Y
5. Was the frequency stated in the Work Plan or SAP for

f i e l d d u p l i c a t e s , equipment rinsate, and t r ip blanks met? . Y
6. Were all equipment rinsate blank, t r ip blank,

and method blank re sul t s ND? N
Analyt e s of interest were not detec ted at concentrations
above the MDL in the equipment rinsate blanks. Lab
p r e p blank results were > MDL. Some f i e l d s ampl e results
are considered non-detected due to As p r e p blank results
greater than the MDL. Ref er to the comments section of
this checklist.

7. Were all matrices, units, and de t e c t i on l i m i t s reported correctly? Y
T h o u g h not s p e c i f i c a l l y s t a t e d , the s a m p l e re sul t s were
reported on a dry weight basis.
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Page 2
YES NO

8. Were all surrogate recoveries w i t h i n control l i m i t s ? NA
9. Were all LCS sp ike recoveries wi th in control l i m i t s ?

LCS recoveries ranged f r om 89% to 109%. Lab
control l imits were not reported.

10. Were all MS spike recoveries and RPDs w i t h i n
control l im i t s ? NA

Matrix spikes were not reported.
11. Were all ana ly t i ca l d u p l i c a t e RPDs w i t h i n control l i m i t s ?

Analyt i ca l d u p l i c a t e RPDs ranged from 1.5% to 17%.
Lab control limits were not reported.

12. Were all f i e l d d u p l i c a t e RPDs wi th in control l i m i t s ?
F i e l d d u p l i c a t e RPDs ranged from 5.5% to 11%.

13. Was the p r o j e c t c omple t ene s s goal met?

Comments:
S a m p l e C o l l e c t i o n and T r a n s f e r
Twenty- two soil sampl e s , three f i e l d d u p l i c a t e s and three equipment rinsates were c o l l e c t ed between
Augus t 1 and 8, 2002 and sent to the Univer s i ty of C o l o r a d o in Boulder, Colorado for metal s analyses.
All samples l i s t ed on the COC were analyzed; however, the equipment rinsate blanks are not inc luded in
thi s report for soil samples. The s a m p l e temperature upon receipt was not reported. All s ampl e s were
analyzed within the recommended h o l d i n g time for each method. S a m p l e r e su l t s are reported on a dry
weight basis.
Accuracy
The accuracy of the data was evaluated based on the ex tract ion e f f i c i e n c i e s and method blank re sul t s .
Extract ion e f f i c i e n c i e s are based on lab control sampl e (LCS) recoveries. The laboratory did not report
any LCS recoveries as out s ide the laboratory control l i m i t s . Matr ix sp ike s were not reported for the soi l
samples.
The analytes of interest were not detected in any f i e l d b lanks at concentrations greater than the method
de t e c t i on l imi t (MDL). Arsenic was detected in the laboratory blank at a concentration greater than the
MDL. The f i e l d sample s with r e su l t s greater than f i v e times the blank concentration are considered non-
detected due to p o s s i b l e laboratory contamination: 3-900040-R, 3-90005-R, 3-90006-R, 3-90011-R, 3-
90012-R, 3-90013-R, 3-90014-R, 3-90015-R, 3-90016-R, 3-90016-D, 3-90018-R, 3-90019-R, 3-90020-R,
3-90021-R, 3-90022-R, 3-90023-R, 3-90024-R AND 3-90024-D.
Precis ion
The precision was evaluated based on the re la t ive percent d i f f e r e n c e (RPD) evaluation of the laboratory
r e p l i c a t e s and the f i e l d d u p l i c a t e s . The laboratory did not report any laboratory r e p l i c a t e RPDs as
o u t s i d e laboratory control l imi t s . The f i e l d d u p l i c a t e RPDs were wi th in the p r o j e c t control l i m i t s .
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Page 3C o m p l e t e n e s s
A n a l y t i c a l r e s u l t s were reported f or a l l soil s a m p l e s s u bmi t t ed f or a n a l y s i s . The arsenic r e s u l t s f or some
s a m p l e s were q u a l i f i e d as non-detected due to laboratory b lank contamination. The data is cons idered
usable with the q u a l i f i c a t i o n s s tated above.

Reviewer: C a t h y S h u g a r t s
Date: 1 1 / 0 1 / 0 2
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1.0 I N T R O D U C T I O N

A se t o f s o l i d soil s a m p l e s were d e l iv er ed to LEGS ( L a b o r a t o r y for
Environmental and G e o l o g i c a l S t u d i e s ) dur ing th e month o f A u g u s t ,
2002 by r e p r e s e n t a t i v e s o f MFG. S a m p l e h omogene i ty and
r e p r e s e n t a t i v e n e s s cannot be eva lua t ed by t h i s l abora t ory and is
t h e r e s p o n s i b i l i t y o f M F G . A l l soil s a m p l e s were analyzed f o r P b ,
and As at the <2 mm s ize f r a c t i o n .
1.1 O b j e c t i v e

The goal of thi s i n v e s t i g a t i o n is to obtain necessary data to
evaluate the d i s t r i bu t i on of heavy meta l s in the s e l e c t ed region of
N o r t h Denver, C o l o r a d o . The W o r k Plan was d e s igned to achieve th i s
o b j e c t i v e by p r o v i d i n g high q u a l i t y da ta and QA/QC c o n t r o l .

2 . 0 S A M P L E P R E P A R A T I O N
Prior to all s a m p l e s being sent to our labora tory no s a m p l e
p r e p a r a t i o n was conducted by MFG r e p r e s e n t a t i v e s . T h o s e procedure s
conducted by L E G S are o u t l i n e d below.

2.1 S a m p l e Drying

Air drying was necessary to reduce the soil moi s ture content to a
low level to f a c i l i t a t e subsequent s p l i t t i n g and g r i n d i n g of the
s a m p l e s . All s a m p l e s were air dried for a minimum of 8 hours at a



t e m p e r a t u r e o f 2 8 ° C . Each s a m p l e w a s p l a c e d o n a l a b e l e d , c l ean,
unused p a p e r p l a t e a l ong with i t s f i e l d l a b e l . A l l p l a t e s were
covered wi th a clean p a p e r towel and p l a c e d on a drying s h e l f in a
secured area.

2 . 2 S a m p l e S p l i t t i n g

S a m p l e s p l i t t i n g was de s igned to create a comparable sub- sample for
WDSXRF a n a l y s i s . Each s a m p l e was d i v i d e d into equal s e g m e n t s ,
a l t e r n a t e s egment s were removed f or f u r t h e r s a m p l e p r e p a r a t i o n ,
whi l e the remaining mater ia l was returned to the or ig inal s a m p l e
container.

2 . 3 S a m p l e S i e v i n g

The SOP required one s p l i t be made for WDSXRF a n a l y s i s ; at the <2
mm s ize f r a c t i o n . All coarser mater ial wa s p r o p e r l y d i s p o s e d o f .

2 . 4 S a m p l e G r i n d i n g

G r i n d i n g was d e s i g n e d to homogenize the sub- sample and reduce the
p a r t i c l e s ize to a p p r o x i m a t e l y 350 mesh. S a m p l e s were ground us ing
an a u t o m a t e d , a g a t e , motor and p e s t l e . S a m p l e g r i n d i n g t imes were
maintained at 30 minutes for a l l s a m p l e s . A f t e r g r ind ing al l o f the
mater ia l was t r a n s f e r r e d to a c l ean sheet of c omput er p a p e r and



then to a l a b e l e d p o l y v i a l s .

Between s a m p l e s each container was c a r e f u l l y c leaned wi th a nylon
brush and T y p e I water. A s a m p l e p r e p a r a t i o n blank was p r epar ed at
a 1 in 25 f r equ ency to monitor any con taminat i on during s a m p l e
p r e p a r a t i o n .

3 . 0 X - R A Y F L U O R E S C E N C E A N A L Y S I S Q A / Q C

X-ray f l u o r e s c e n c e ( X R F ) a n a l y s i s w a s conduc t ed wi th a P h i l i p s
s p e c t r o m e t e r f o l l o w i n g th e o p e r a t i n g proc edure s s p e c i f i e d in th e
S O P ( L E G S , 1 9 9 3 ) . T h e P h i l i p s u t i l i z e s s y n t h e t i c c r y s t a l s o f known
d - s p a c i n g and f l o w - p r o p o r t i o n a l counters to f o c u s and count
c h a r a c t e r i s t i c x-rays e m i t t e d f r o m a s a m p l e that has been ex c i t ed
by a Rh x-ray tube.

3.1 XRF C a l i b r a t i o n

The XRF instrument was c a l i b r a t e d for the a n a l y t e s ; Pb and As
using i n t e r - l a b o r a t o r y a n d N I S T S R M s t a n d a r d s . S i m p l e l inear
regre s s ion m o d e l s were used to r e l a t e analy t e c onc en tra t i on to
analyt e ra t io value ( i n t e n s i t y / r e f e r e n c e i n t e n s i t y ) As and Pb.
C a l i b r a t i o n curve "r-squared" values range f r o m 0 . 9 5 - 0 . 9 9 ( s e e
T a b l e 1 . 2 ) .



3 . 2 A n a l y t i c a l Techn ique

XRF a n a l y s i s were conduc t ed in batches of 12 s a m p l e s . Each ba t ch
contained 9-10 prepared unknown s a m p l e s , a n d / o r 3 Q A / Q C s a m p l e s .
The QA/QC s a m p l e s c on s i s t ed of a p r e p a r a t i o n blank and a SRM
s tandard s o r c a l i b r a t i o n check. A c q u i s i t i o n c o n d i t i o n s ( S O P ,
L E G S , 1 9 9 3 ) were o p t i m i z e d t o achieve th e lowest p o s s i b l e d e t e c t i o n
l i m i t s .

3.2.1 D e t e c t i o n L i m i t s
XRF d e t e c t i o n l i m i t s can be determined using a number of a c c e p t a b l e
procedure s . As d e f i n e d by the workplan IDL and PQL values for lead
and arsenic are prov ided in T a b l e 1.2.

3 . 2 . 2 Procedure Blanks

Procedure blanks were prepared every twenty f i e l d s a m p l e s f o l l o w i n g
i d e n t i c a l c o n d i t i o n s using commercial s i l i c a sand. The blank was
used to document any contaminat ion that may have occurred during
s a m p l e p r e p a r a t i o n . R e s u l t s o f b lank ana ly s i s are given in T a b l e
1.1.

A l l blank concen tra t i on s f e l l w i th in S O P requirements .



3 . 2 . 3 R P D V a l i d a t i o n s
R P D checks f o r both p r e c i s i o n ( d u p l i c a t e s ) a n d accuracy ( N I S TS t a n d a r d ) were to be run every 10 s a m p l e s , ranging f r o m 2-6% forarsenic a n d 6-11% f o r l e a d . Average R P D ' s o n d u p l i c a t e a n a l y s i s ,range f r o m 2-17% for arsenic and 1-2% for l e a d , al l f a l l within theS O P l i m i t s , T a b l e 1.1.

4 . 0 F I N A L E D S X R F R E S U L T S
A l l ana ly t e r e s u l t s f r o m f i e l d s a m p l e s a n d d u p l i c a t e s a r e provided
in T a b l e s 1.1 as wel l as on magne t i c media. For arsenic (As), 42%
o f t h e s a m p l e s f a l l b e low t h e L O Q ( 2 t imes M D L ) l i m i t s . F o r l ead
( P b ) , none o f t h e s a m p l e s f a l l b e low o f t h e L O Q l i m i t .
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T a b l e 1 . 1 V B I - 7 0 F i n a l W D S X R F Resu l t s .

Date A n a l y z e d As Pbm g / k g m g / k g
3-90009-R 9 / 1 9 / 2 0 0 2 119 251
3-90009-D 9 / 1 9 / 2 0 0 2 141 256
3-90020-R 9 / 1 9 / 2 0 0 2 24 181
3-90001-R 9 / 1 9 / 2 0 0 2 193 217
3-90012-R 9 / 1 9 / 2 0 0 2 13 272
3-90014-R 9 / 1 9 / 2 0 0 2 15 103
3-90016-D 9 / 1 9 / 2 0 0 2 15 97
3-90019-R 9 / 1 9 / 2 0 0 2 25 196
3-90022-R 9 / 1 9 / 2 0 0 2 17 85
Q A / Q C

N I S T 2 7 1 0 9 / 1 9 / 2 0 0 2 6 6 7 5065C e r t i f i e d V a l u e s 626 5532
RPD 6 9
N I S T 2 7 1 1 9 / 1 9 / 2 0 0 2 1 0 8 1089
C e r t i f i e d V a l u e s 105 1162
RPD 2 6
Blank-1 9 / 1 9 / 2 0 0 2 11 8



T a b l e 1 . 1 V B I - 7 0 F i n a l W D S X R F Results.

Date A n a l y z e d As Pbm g / k g m g / k g
3-90023-R 9/20/2002 25 133
3-90007-R 9/20/2002 241 279
3-90011-R 9/20/2002 24 311
3-90018-R 9/20/2002 31 197
3-90013-R 9/20/2002 23 375
3-90021-R 9/20/2002 14 84
3-90003-R 9/20/2002 253 224
3-90016-R 9/20/2002 15 87
3-90002-R 9/20/2002 340 330

Q A / Q C
MIST 2710 9/20/2002 663 4936C e r t i f i e d V a l u e s 626 5532RPD 6 11
MIST 2711 9/20/2002 114 1069
C e r t i f i e d V a l u e s 105 1162
RPD 8 8



T a b l e 1 . 1 V B I - 7 0 F i n a l W D S X R F Resul t s .

3-90005-R
3-90006-R
3-90008-R
3-90024-R
3-90015-R
3-90004-R
3-90024-D

Q A / Q C
3-90016-R-Dup
3-90016-R
RPD
3-90002-R-Dup
3-90002-R
RPD
N I S T 2 7 1 0C e r t i f i e d V a l u e sR P D
N I S T 2 7 1 1C e r t i f i e d V a l u e sRPD

Date A n a l y z e d
9/23/2002
9/23/2002
9/23/2002
9/23/2002
9/23/2002
9/23/2002
9/23/2002

9/23/2002
9/20/2002

9/23/2002
9/20/2002

9/23/2002

9/23/2002

Asm g / k g
14
20
120
7
9

22
14

15
15
2

303
340
11

663
626

6
98
105
7

Pb
m g / k g

123
168
234
223
109
149
211

86
87
1

335
330

2
5017
5532

10
1091
1162

6



T a b l e 1 . 2 W D S X R F D e t e c t i o n L i m i t s a n d C a l i b r a t i o n Curves

As
4
9
9
3

-1
11

3
S t a n d a r d D e v i a t i o n 4.3
IDL(2*SD) 8.6
P Q L ( 1 0 * S D ) 43.1
C a l i b r a t i o n Curve Y=1623.4x*2 + 2072.1 x + 0 R2= 0.9988

Pb
176
177
173
167
171
165
172

S t a n d a r d Deviat ion 4.4IDL(2*SD) 8.8
P Q L ( 1 0 * S D ) 43.9
C a l i b r a t i o n Curve Y = 1 1 5 . 1 1 x » 2 + 1707.1x +0 R2 = 0.9999
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